Modification of hepatic vitamin E stores in vivo. I. Alterations in plasma and liver vitamin E content by methyl ethyl ketone peroxide.
Since experiments with freshly isolated rat hepatocytes have shown that cellular vitamin E is consumed in response to insult by compounds that induce an oxidative stress only after cellular glutathione (GSH) concentrations have been substantially depleted, experiments were performed to determine whether this sequence of events occurred in response to oxidative insult in vivo. The role that plasma vitamin E plays in the response to chemically induced oxidative injury in vivo was also assessed. Treatments with 40 mg/kg of methyl ethyl ketone peroxide (MEKP) quickly induced lipid peroxidation in vivo and from one to 4 h after treatment caused a depression in the plasma content of vitamin E and the liver content of GSH, as well as signs of toxicity (elevations in serum activities of alanine and aspartate aminotransferases). At these time points however, the liver content of vitamin E was either indistinguishable from or slightly elevated from controls. By 12 to 24 h after treatment the liver content of vitamin E was reduced by 20-25% whereas values for all other indicators had returned toward control levels. Pretreatment of rats with L-buthionine-S,R-sulfoximine, an inhibitor of GSH by 4 or 24 h after treatment, did not alter the time course or extent of hepatic vitamin E depletion that was observed after treatment with MEKP. Other compounds that induce oxidative stress and lipid peroxidation to the liver, carbon tetrachloride and menadione, did not provoke an alteration in hepatic vitamin E levels as compared to controls 1 day after treatment. These findings indicate that depletion of hepatic vitamin E may not occur as an immediate consequence of oxidative insult to the liver and that the depletion of hepatic vitamin E levels may not be related to the extent of prior GSH depletion. Moreover, these findings suggest that alterations in the plasma concentration of vitamin E may not reflect concurrent alterations in hepatic vitamin E levels. A mechanism whereby liver vitamin E stores are mobilized for the maintenance of plasma vitamin E levels is proposed.